A novel ligand, 1-(4-methoxybenzylidene)-4-methylthiosemicarbazone (MBT) derived from 4-methoxybenzaldehyde was synthesized and characterized by spectroscopic methods (IR, 1 H NMR,
Introduction
4-Methoxybenzaldehyde (also: p-anisaldehyde, anise aldehyde) is an organic compound that is commonly encountered in fragrances, both synthetic and natural [1] . It is a clear liquid with a strong aroma. Anisaldehyde is prepared commercially by oxidation of methoxytoluene (p-cresyl methyl ether) using manganese dioxide. It can also be produced by oxidation of anethole, a related fra-grance that is found in some alcoholic beverages [1] . Thiosemicarbazones are useful in the medicinal and pharmaceutical fields because of their great significant pharmacological properties such as antibacterial [2] [3] [4] , antifungal [2] , anti-HIV [5] [6] [7] anticancer [8] [9] , antineoplastic [10] , anti-inflammatory [11] , tuberclostatic [12] , antimalarial [13] [14] and their variable bonding nature. In continuation with our earlier work on heterocyclic thiosemicarbazone derivatives [15] , the present paper reports on the synthesis and antibacterial studies of 1-(4-methoxybenzylidene)-4-methylthiosemicarbazone (MBT).
Typhoid, paratyphoid A and B fevers are caused by Salmonella typhi, Salmonella paratyphi A and Salmonella paratyphi B respectively [16] . Typhoid fever continues to pose a marked public health problem in developing countries, where it is endemic [17] . In addition to these currently used expensive antibiotics, cases of resistance have been encountered with some strains of these bacteria [18] . We therefore tested our compound on these bacterial strains.
Experimental

Materials
4-Methoxybenzaldehyde, 4-methylthiosemicarbazide, ethanol and acetic acid were used as purchased without further purification. IR spectrum was obtained from a Perkin-Elmer System 2000 FT-IR spectrophotometer using KBr pellets.
NMR spectra were run in CDCl 3 on a 400 MHz spectrometer. Melting point was recorded on a Meltemp II Apparatus and is uncorrected. Elemental analysis was performed on a Thermo Flash EA-1112 Series CHNS-O Elemental Analyzer.
Details of X-ray techniques and biological materials are described under their respective sections below.
Synthesis of 1-(4-Methoxybenzylidene)-4-Methylthiosemicarbazone (MBT)
A sample of 4-methylthiosemicarbazide (210 mg, 0.002 mol) dissolved in 15 ml ethanol was added to a solution of 4-methoxybenzaldehyde (0.28 mL, 0.002 mol). Five (05) drops of glacial acetic acid were added to the mixture (Scheme 1). The reaction mixture was allowed to reflux for 6 hours at a temperature of 
Single Crystal X-Ray Diffraction Analysis and Structure Determination
This was performed using standard procedures as reported by Nfor et al. [19] .
Briefly, suitable-single crystal of MBT was mounted in air unto a loop. The data collection for MBT was carried out with a Bruker DUO APEX II CCD diffractometer at temperature controlled using an Oxford cryostream-700. Data reduc-
tion and cell refinement were performed using SAINT-Plus, and the space group Calculations concerning the molecular geometry, the affirmation of chosen space groups and the analysis of hydrogen bonds were performed with PLATON.
The molecular graphic was done with ORTEP-3 and Mercury (version 3.0).
Biological Screening
Test Bacteria and Culture Media
The test microorganisms, including Salmonella typhi ( 
Antimicrobial Assay
The minimum inhibitory concentrations (MICs) of MBT were determined using International Journal of Organic Chemistry serial microdilution in the rapid p-iodonitrotetrazolium chloride (INT) (Sigma-Aldrish, St Quentin Fallavier, France) colorimetric assay. The tests were carried out in 96-micro well sterile plates as previously described by Mativandlela et al. [20] . 
Results and Discussion
The condensation reaction between 4-methoxybenzaldehyde and 4-methylthiosemicarbazide gave 1-(4-methoxybenzylidene)-4-methylthiosemicarbazone in good yield (Scheme 1).
Elemental Analyses
The elemental analysis for C, H, N and S revealed that the calculated and experimental data for the Schiff base are in good agreement suggesting the high percent purity of the compound.
Infrared Spectrum
The infrared spectrum ( Figure S1 ) was taken in 4000 -400 cm 
1 H NMR Spectrum
The 1 H NMR spectrum ( Figure S2) 
13 C NMR Spectrum
The 13 C NMR spectrum ( Figure S3 ) of 1-(4-methoxybenzylidene)-4-methylthiosemicarbazone was recorded in CDCl 3 . The most deshielded peak appeared at 178.8 ppm and was attributed to C=S, followed by a peak at 161.6 ppm which was assigned to C=N. Signals for the aromatic carbon atoms were observed in the range, 142.3 -125.9 ppm while the methoxy carbon atom resonated at 55.4
ppm and CH 3 -N appeared at 31.2 ppm.
Single Crystal X-Ray Crystallography
The molecular structure of the Schiff base is shown in Figure 1 Table 1 and are comparable to those reported in the literature for similar compounds [22] . The crystal structure refinement data for MBT are listed on Table   2 . Table 1 . Selected bond lengths (Å) and angles (˚) for MBT. Table 2 . Crystal structure refinement data for C 10 H 13 N 3 OS (MBT). 
Antibacterial Activity of 1-(4-Methoxybenzylidene)-4-Methylthiosemicarbazone (MBT)
MBT was tested against four isolates of Salmonella species, namely Salmonella typhi (ST), Salmonella paratyphi A (SPA), Salmonella paratyphi B (SPB), Salmonella typhimurium (STM) and one strain of Salmonella typhi (ATCC 6539).
The data obtained from this test (Table 3) showed that MBT exhibited the various Salmonella species, with the MIC values ranging from 64 to128 μg/mL.
STs, SPA and STM presented MBCs equal to 128 µg/mL and MBCs/MICs ratio equal to 2.
In fact, according to the criteria described by Kuete [23] , activities of isolated product are significant when MIC ≤ 10 μg/mL, moderate when 10 < MIC ≤ 100 μg/mL, weak when MIC > 100 μg/mL. Therefore, MBT is active and possesses moderate inhibitory potential vis-à-vis STs, SPA and STM. Antimicrobial substances are considered as bactericidal agents when the ratio MBC/MIC ≤ 4, and bacteriostatic when the ratio MBC/MIC > 4 [16] [24] . For MBT, the ratio MBC/ MIC was <4 against most of the bacteria tested, suggesting that this product may be classified as bactericidal agent against these bacteria. Submit or recommend next manuscript to SCIRP and we will provide best service for you:
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